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$X\neq\emptyset,$ $R$ $X$ 2 $\mathcal{P}(X)$ $R+,$ $R_{-}:P(X)arrow \mathcal{P}(X)$
: $A\subseteq X$
$R+(A)=\{x\in X|\text{ _{}y(y}xR\cap A\neq\emptyset)\}$
$R-(A)=\{x\in X|\forall y(xRyarrow y\in A)\}$




(2) $A\subseteq B\Rightarrow R-(A)\subseteq R-(B)$







1 $X$ $\mathcal{O}_{R}=\{A\subseteq X|R-(A)=A\}$
2. $R$ $\mathcal{O}_{R}$ $X$ $(IP)$ :
$(IP)$ $A_{\lambda}\in \mathcal{O}_{R}(\lambda\in\Lambda)$ $\bigcap_{\lambda}A_{\lambda}\in \mathcal{O}_{R}$
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(bounded integral) Commutative residuated lattice
[1]
$(L, \wedge, \vee, , arrow, 0,1)$ (bounded integral) Commutative
residuated lattice ( CRL ) :
(1) $(L, \wedge, \vee, 0,1)$ ;
(2) $(L, , 1)$ monoid;
(3) $x,$ $y,$ $z\in L$ $xy\leq z\Leftrightarrow x\leq yarrow z$
CRL $\mathcal{K}^{*}$ intersection $X$
$\mathcal{K}$ :




$(U3)\varphi\in \mathcal{K}^{*}\Rightarrow$ $\psi\in \mathcal{K}^{*};\psi\circ\psi\subseteq\varphi$
$(U4)\varphi,$ $\psi\in \mathcal{K}^{*}\Rightarrow\varphi\cap\psi\in \mathcal{K}^{*}$
$\mathcal{K}=\{\varphi\subseteq X\cross X|$ $\theta\in \mathcal{K}^{*};\theta\subseteq\varphi\}$ $\mathcal{K}$ uniformity,
$<_{p}B$$\not\in 3$ . $(U1)\varphi\in \mathcal{K}\Rightarrow\omega\subseteq\varphi$
$(U2)\varphi\in \mathcal{K}\Rightarrow\varphi^{-1}\in \mathcal{K}$
$(U3)\varphi\in \mathcal{K}\Rightarrow$ $\psi\in \mathcal{K};\psi\circ\psi\subseteq\varphi$
$(U4)\varphi,$ $\psi\in \mathcal{K}\Rightarrow\varphi\cap\psi\in \mathcal{K}$
$(U5)\varphi\in \mathcal{K},$ $\varphi\subseteq\psi\Rightarrow\psi\in \mathcal{K}$
uniformity $X$ :
$\mathcal{O}_{\mathcal{K}}=\{O\subseteq X|\forall x\in O\exists\varphi\in \mathcal{K};\varphi[x]\subseteq O\},$ $\varphi[x]=\{y\in X|(x, y)\in\varphi\}$




5. $\omega\in \mathcal{K}^{*}\Leftrightarrow O_{\mathcal{K}}$ :discrete topology
133
2CRL $X=(X, \wedge, \vee, , arrow, 0,1)$
CRL, $\tau$ $X$ $\tau$ $,$ $arrow$ $(X, \tau)$ topological
$CRL$ $A,$ $B\subseteq X$
$AB=\{xy|x\in A, y\in B\}$ , $Aarrow B=\{xarrow y|x\in A, y\in B\}$
$O\in\tau,$ $a,$ $b\in X$
(1) $ab\in O\Rightarrow$ $O_{a},$ $O_{b}\in\tau$ ; $a\in O_{a},$ $b\in O_{b}$ and $O_{a}O_{b}\subseteq O$
(2) $aarrow b\in O\Rightarrow$ $O_{a},$ $O_{b}\in\tau$ ; $a\in O_{a},$ $b\in O_{b}$ and $O_{a}arrow O_{b}\subseteq O$
intersection congruence $\mathcal{K}^{*}$
2. $(X, \mathcal{O}_{\mathcal{K}})$ topological $CRL$
[1] :
: $\Leftrightarrow$ $arrow$ ?
$X=\{0, a, 1\},$ $0<a<1$ : $x,$ $y\in X$
$x \wedge y=xy=\min\{x, y\}$
$x \vee y=\max\{x, y\}$
$xarrow y=\{\begin{array}{l}1 if x\leq yy otherwise\end{array}$
$\tau=\{\emptyset, X, \{a, 1\}\}$ $X$
$arrow$ $0arrow 0=1\in\{a, 1\}$
$Xarrow X=X\mathscr{L}\{a, 1\}$
3 Filters
$X$ CRL $F(\subseteq X)$ filter :
(Fl) $1\in F$
(F2) $x,$ $y\in F$ $xy\in F$
(F3) $x\in F$ $x\leq y$ $y\in F$




4. $\theta\in \mathcal{K}^{*},$ $x\in X$ $x/\theta=\theta[x]$ clopen set
$\mathcal{K}^{*}=\{\theta\}$ $O_{\mathcal{K}}$ $O_{\theta}$





5. $(X, \mathcal{O}_{\theta})$ compact $\Leftrightarrow(X, \mathcal{O}_{\theta})$ totally bounded
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